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The phonological L1 influence on L2 has long been the focus of studies on second language acquisition; 
however, the influence of L2 on L1 hasn’t been examined to the same extent. Therefore, this paper is concerned 
with how Japanese-Chinese bilinguals altered the L1 Chinese vowel system when learning L2 Japanese. An 
acoustic experiment was conducted with Mandarin-Chinese monolinguals and Chinese bilinguals learning 
Japanese as L2 to look at the influence of L2 Japanese on L1 Chinese. The method of analysis in this 
experiment, the vowel space, compared Mandarin-Chinese monolinguals with Japanese-Chinese bilinguals 
based on the first (F1) and second (F2) formant frequency, and each F1 and F2 compared whether there are 
differences between Mandarin-Chinese monolinguals and Japanese-Chinese bilinguals. As a result, it was found 
that the high back vowel (u), which is a similar sound in Chinese and Japanese, by Japanese-Chinese bilinguals 
drifted, and this suggests that learning an L2 could enhance the acoustic characteristics of L1 vowels. 




The phonological L1 influence on L2 has been the subject of second language acquisition studies for many 
decades (e.g., Best & Tyler, 2007; Oyama, 1976; Piske, Mackay & Flege, 2001; Thompson, 1991). For example, 
Best (1995) and Best & Tyler (2007) proposed a perceptual assimilation model (PAM) that explained how L2 
learners perceived L2 sounds. PAM proposes that L2 learners assimilate L2 sounds based on their similarity or 
difference from the L1 sounds. For example, a native Japanese speaker learning English L2 who does not know 
the phonemic English contrast between /l/and /r/ will assimilate both sounds as the known L1 sounds /ɾ/. While 
the L1 influences on L2 have been widely discussed, there have been few studies on the influence of L2 on L1. 
Therefore, this paper investigated how the L1 vowel system changed as a result of learning an L2. 
 Cook (1991, 2012) proposed multi-competence theory to explain the mutual influences of L1 on L2 
and vice versa. Cook (1991, 2012) claimed that when a language speaker acquired an L2, as two or more 
language systems then coexist, the speaker’s L1 and the newly learned L2 knowledge have a mutual effect, i.e., 
the L1 linguistic knowledge affects the L2 and the L2 linguistic knowledge affects the L1. Consequently, there 
have been several studies (Flege, 1987; Guion, 2003; Chang, 2012; Harada, 2003) that have examined the 
influence of L2 phonetic production on L1. For example, Flege (1987) examined the changes in the acoustic 
characteristics of the L1 vowel systems in French speakers learning English through an examination of the 
extent to which the L1 and L2 had similar sounds and mutuality of the effects, finding that the acoustic 
 




characteristics of the L1 French /u/ influenced the acoustic characteristics of the L2 English /u/. Guion (2003) 
compared the Spanish vowel systems of Spanish monolinguals and Quechua-Spanish bilinguals and the 
Quechuan vowel systems of Quechua monolinguals and Spanish-Quechua bilinguals, and found that other than 
simultaneous bilinguals, the Spanish-Quechua bilinguals dispersed the L1 Quechua vowels in a way that was 
approaching the L2 Spanish vowel system. However, the influence of L1 Chinese on L2 Japanese has not been 
previously examined; therefore, to fill this research gap, this paper examined the acoustic changes in 




2.1 Research question 
 
This paper used acoustic experiments to compare the L1 Chinese vowel pronunciation in Mandarin-Chinese 
monolinguals with L1 Chinese vowel pronunciation in Japanese-Chinese bilinguals to examine whether the 
acquisition of L2 Japanese affected the L1 Chinese vowel pronunciation based on two main research questions. 
 
① Does learning Japanese as an L2 change the acoustic characteristics of the speaker’s L1 Chinese 
vowel pronunciation? 
 




The participants were 10 Mandarin-Chinese monolinguals (5 males, 5 females, M = 25.3, SD = 0.82) and 10 
Japanese-Chinese bilinguals learning Japanese as L2 in Japan (5 males, 5 females, M = 25.2, SD = 2.70). The 
Mandarin-Chinese monolingual participants used Mandarin-Chinese in their daily life, and the 
Japanese-Chinese bilinguals who learn Japanese in Japan held N1 levels based on the Japanese Language 




This experiment measured six Chinese vowel sounds: /i/, /y/, /a/, /o/, /ɤ/, and /u/: within eight Chinese stimulus 
words3: ①囡(nān)/nan/; ②他(tā) /tha/; ③梯(tī) /thi/; ④屈(qū) /tʃy/; ⑤坡(pō) /pho/; ⑥科(kē) /khɤ/; ⑦秃(tū) 
/tɕhu/; and ⑧ 师(shī)/ʂy/: all of which were all first tone words as it had been found that the tones affect 
formant frequencies (Zhang, Makino, Kimura ＆ Kido, 1991). Voiceless plosives or voiceless affricates :/p/, /t/, 







2 The experiment of Fukuzaki (2020) conducted two recording versions, which are only stimulus words and stimulus words 
inserting carrier sentences. This experiment was based on the data of recording only the version of stimulus words. The 
result of data of the carrier sentence version will be discussed in Fukuzaki and Tanaka (2020). 




The participants’ linguistic backgrounds were assessed before the experiment based on a profile sheet that 
sought information on their home village, their primary language (the dialect frequency in daily life in China), 
their experience learning a foreign language, and the length of time they had stayed in other countries. A 
pre-test was then conducted to confirm the reading of the Chinese stimulus words and to check the recording. 
 A SONY ECM-PCV80U microphone was used to record the utterances in Version 6.0.39 of the Praat 
voice analysis software (Boersma & Weenink, 2018), the sampling frequency was 44.1 kHz, and the 
quantization bit rate was 16bit. As the energy of the participants’ utterances were different between the first 
reading and the last reading, dummy words were inserted between them, and to avoid order effects, the reading 




To examine the acoustic characteristics, the first formant frequency (F1) and second formant frequency (F2) of 
the target vowels were measured without the dummy words (①囡(nān)/nan/ and ⑧师(shī)/ʂy/), with the Praat 
(Boersma & Weenink, 2018) software being used for the measurements and analysis. The formant frequency of 
the vowels measured at the center of the target vowels and the drawing of the vowel space was based on the 
measured F1 and F2 and the Mandarin-Chinese monolingual and the Japanese-Chinese bilingual vowel spaces 
compared. 
As the F1 and F2 values differed because of the shape of the mouth and the gender of the speakers, 
the vowels were normalized as described in Lobanov (1971), and because this normalization method was a 
classical vowel normalization method, it was deemed efficient enough to normalize the individual differences 
(Yazawa, Takayuki & Kondo, 2018). 
 
3. Results and discussion 
 




Figure 1．Vowel space by the monolinguals and the bilinguals. 

























The vertical axis in Figure 1 shows the F1- values, the horizontal axis shows the F2- values and each vowel is 
circled (〇 ). The vowel spaces were compared between the Mandarin-Chinese monolinguals and the 
Japanese-Chinese bilinguals, and as can be seen, the /u/ in the F1- values and the /o/ and /a/ in the F2- values 
were found to be different for the Mandarin-Chinese monolinguals and the Japanese-Chinese bilinguals. 
Figure 2 and Table 1 show the F1/u/ values for the Mandarin-Chinese monolinguals and the 
Japanese-Chinese bilinguals, which were found to be significantly different (t (18) = -2.14, p = .04, d = 1.01) 
and suggested that the degree of mouth rounding by the bilinguals had increased due to their acquisition of L2 
Japanese, that is, the L2 Japanese appeared to have enhanced the acoustic characteristics of the L1 vowel. 
 
 
Table 1. Mandarin-Chinese monolingual and Japanese-Chinese bilingual F1 /u/ values 
 
Subject N M SD Cl 
Monolinguals 10 −0.53 0.15 −0.62 − −0.44 




Figure 2. Mandarin-Chinese monolingual (gray box) and Japanese-Chinese bilingual (white box) F1 /u/ values. 
 
However, no significant difference was found for the F2 /o/ and /a/ values between the 
Mandarin-Chinese monolinguals and the Japanese-Chinese bilinguals: /o/; t (18) = -1.28, p = .21, n.s., /a/; t (18) 
= 1.34, p = .20, n.s. Figure 3 and Table 2 show the F2 /o/ values, and Figure 4 and Table 3 the F2 /a/ values for 








Table 2. Mandarin-Chinese monolingual and Japanese-Chinese bilingual F2 /o/ values. 
 
Subject N M SD Cl 
Monolinguals 10 −1.12 0.14 −1.21 − −1.04 




Figure3. Mandarin-Chinese monolingual (gray box) and Japanese-Chinese bilingual (white box)  




Table 3. Mandarin-Chinese monolingual and Japanese-Chinese bilingual F2 /a/ values. 
 
Subject N M SD Cl 
Monolinguals 10 −0.03 0.16 −0.13 − 0.07 







Figure 4. Mandarin-Chinese monolingual (gray box) and Japanese-Chinese bilingual (white box)  
F2 /a/ values. 
 
The speech environment of the stimulus affected the formant frequency for the /o/ because the speech 
environment for the /o/ was /p/ + /o/; therefore, the /p/ affected the next target vowel. Consequently, the only 
differences between the Mandarin-Chinese monolinguals and Japanese-Chinese bilinguals were because of 
individual differences. While it was found that the vowel /a/ had the most substantial individual differences, as 




This paper investigated the influence that a knowledge of L2 Japanese had on L1 Chinese vowel pronunciation. 
The results of the experiment were found to be in line with Flege (1987), who asserted that a good knowledge of 
an L2 could influence the L1 when the L2 sounds were similar to those in the L1. It was found that the 
similarities in the L1 Chinese vowel (/u/) and L2 Japanese vowel sound (/ɯ/) caused some L1 changes in the 
Chinese of the Japanese-Chinese bilinguals, which also disproved Guion (2003) as these changes were not due 
to adaptive dispersion. This result also suggested that learning an L2 could enhance the acoustic characteristics 
of L1 vowels. Cook et al. (2003) claimed that learning an L2 focused the learner’s attention on L1 syntactic 
grammar items, and the results from this paper’s experiments indicated that the learning of an L2 also reinforces 
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